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Effect of Intercropping on Yield Advantage Formation of
Wheat under Different Nitrogen Levels
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Abstract; Two years field trials were conducted to study the effects of wheat and faba bean intercropping on
wheat yield and dry matter accumulation under different nitrogen( N) levels the application rate for NO, NI, N2,
and N3 was 0, 90, 180 and 270 kg/ha, respectively. Logistic model was used to simulate the key growth parame-
ters including the maximum biomass (A) , initial growth rate(r) , the maximum growth rate( Rmax) ,time to reach
the maximum growth rate ( Tmax)and growth dynamics for inter-and mono-cropped wheat. The results showed that
the yield advantage of wheat and faba bean intercropping was significant, LER > 1 (except for N3). Both wheat
yield and key growth parameters were affected by intercropping and N application rates. Except for N3 level , com-
pared with monocropped wheat( MW) ,wheat and faba bean intercropping averagely increased the yield, Rmax and
r of the first row of intercropping wheat (IW1) (next to faba bean in a intercropping pattern) by 29.5% , 24.4%
(‘except for NO level in 2017) and 16. 1% (except for NO level in 2017 ), respectively. Under N1 and N2 levels,
the A of IW1 was averagely increased by 7.9% as compared to MW. The growth rate of IW1 was also improved
when wheat intercropped with faba bean relative to corresponding MW during wheat attained its growth peak and re-
sulted in stimulated biomass accumulation during reproductive growth stages (90 — 180 days after sowing). The

yield of the second row of intercropping wheat (IW2) (slightly far away from faba bean in a intercropping pattern )
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was increased by 19.7% (except 2018 N2) when compared to MW under N1 to N2 levels. Under N1 and N2 lev-
els, both the A and Rmax for IW2 were averagely increased by 7. 8% and 10.6% (except 2018 N2) relative to
MW, respectively. In conclusion, the formation of wheat and faba bean intercropping yield advantages originated
from the border row advantage and the positive effect of inner-row. The key growth parameters of A, Rmax and r
played an important role in intercropping yield advantages. However, the intercropping advantage decreased or even

disappeared with the increased N rates. It is imperative for rational intercropping and rational application of N fertil-

izer in intercropping system.

Key words: Wheat and faba bean ;Intercropping; Yield ;Key growth parameter ; Growth rate ; Border-inner-row effects
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Tab.1 Monthly average temperature and rainfall during the field experiment period in 2017 and 2018

Ay 1R E/°C Temperature %7K /mm Rainfall
Month 2017 -2018 2018 -2019 2017 -2018 2018 -2019
10 15.3 14.8 230.7 58.0
11 12.1 11.5 129.9 0.0
12 9.3 10.3 38.2 23.2
1 8.0 9.6 20.0 40.5
2 8.9 13.3 0.4 0.0
3 14.0 14.5 22.1 0.1
4 16.7 18.6 45.5 16.2
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Tab.2 Available nitrogen content before sowing in field trials in 2018 mg/kg
FAEAE L Planting pattern NO N1 N2 N3
PAYE/NZE Monoculture wheat 74.3 85.5 98.3 103.4
BAAEZ 2 Monoculture faba bean 89.6 94.2 94.9 97.0
/INFZ// %% 55 Wheat and faba bean intercropping 87.6 93.8 103. 1 102.4
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farther from faba bean; IW3. The third row of wheat farthest from intercropping faba bean. The same as Fig.2 - 5.
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Fig.1 Wheat and faba bean intercropping in the field
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Tab.3 Yield of wheat and faba bean in 2017 —2018

O3] INFE PP/ (kg/hm? ) Yield of wheat

A H e h/ (kg/hm*) Yield of faba bean

LER(2017) LER(2018)

Treatment 2017 2018 2017 2018

NO M 1476 +164¢g 2261 =101f 2 930 = 184bc 2 685 +192b 1.15+£0.07a 1.11 £0.08a
I 1 893 + 144f 2752 +131e 2 557 +188d 2 375 +124bc

N1 M 2756 +118e 3 545 +254d 3514 £141a 3291 £292a 1.08 £0.02ab 1.08 +£0.05a
1 3286 +171d 4 264 +208c 2 991 +72bc 2 706 +254b

N2 M 4 598 +233¢ 5562 +227b 3075 +98b 2 600 = 143bc 1.03 £0.06bc 1.03 +0.07ab
| 5 063 £242b 6 040 +206a 2 674 +164cd 2 340 + 124be

N3 M 5 863 +359a 6 238 +385a 2 395 +342d 2 247 +209¢ 0.95+0.06¢c 0.94 +0.04b
1 5 988 +282a 6 306 +218a 1 926 +226e 1 805 +269d

TE M. AR T B0 s T A /N2 7= R I 3 45/ HF-3477 5 LER LIMER) - X7~ BEA5 5
Note :M. Monoculture ; I. Intercropping; The yield of intercropping wheat was the average of three rows in intercropping; LER is settled by the yield of production area.
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ab 2 abab

Wk = it/ (kg/hm')
Wheat yield

MW. BAE /N SR [ TR RO AN R UK Bl N P i 22 5 B35 (P <0..05) o 1813 -5 [,
MW. Monocropping wheat; Different letters are significantly different between inter-and mono-cropped

wheat under different N levels( P <0.05). The same as Fig.3 - 5.
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Fig.2 Yield of inter-and mono-cropped wheat under different N levels
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R4 Logistic A IS H/NEHE KSR IERE RE R* (2017 -2018)
Tab.4 Adjust-R? of wheat growth dynamics simulated by logistic model (2017 —2018)

Kb 2017 2018
Treatment MW w1 w2 w3 MW W1 w2 IwW3
NO 0.997 0.998 0.985 0.970 0.978 0.968 0.989 0.972
N1 0.996 0.997 0.991 0.994 0.985 0.988 0.987 0.980
N2 0.996 0.991 0.997 0.993 0.983 0.990 0.985 0.977
N3 0.986 0.985 0.982 0.983 0.990 0.988 0.991 0.990

x5 ARABRKFETEREMENEZEXBSESEITHTLE R (2017 -2018)

Tab.5 Statistical analysis of key parameters of inter-and mono-cropped wheat under different N levels (2017 —2018)

Kb 3 2017 2018
Treatment A Tmax  r( x107*)  Rmax A Tmax  r( x107%) Rmax
RAIKF N level stk stk stk stk stk stk stk stk
A Planting pattern sk NS NS ot st NS Kok ek
R x FhE AR ok ok o o NS NS NS *

N level x Planting pattern

WAL B RAE YR Tmax, I FRR A KE R TR AR ;v Bl AR KR Rmax, e RAERK R, * 78 P <0.05 FAAEREER; ™ fEP<
0.01 FAEREESR, ™ 76 P<0.001 FATERELES;NS. TR EXR,

Note: A. The maximum biomass; Tmax. The time needed to reach the maximum instantaneous growth rate;r. The initial growth rate; Rmax. The maximum

growth rate; . Significant difference at P <0.05; ™ . Significant difference at P <0.01; * . Significant difference at P <0.001; NS. No significant difference.
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Fig.3 Key growth parameters of inter-and mono-cropped wheat under different N levels
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Different letters in the same period indicate significant differences between inter-and mono-cropped wheat under the same N levels(P <0.05) ;

Each column of letters represents the difference analysis results of MW, IW1, IW2 and IW3 from top to bottom. The same as Fig. 5.
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Fig.4 Biomass accumulation of inter-and mono-cropped wheat under different N levels
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Fig.5 Growth rate of inter-and mono-cropped wheat under different N levels
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